A b s t r a c t :
The r a t i o of 0 t o N 1 c o n v e r s i o n c o e f f i c i e n t s was measured f o r t h e 94.7 keV t r a n s i t i o n i n 1 6 5~0 and 82.5 keV t r a n s i t i o n i n 1 6 6~0 , both i n t h e metal and t h e t r i v a l e n t o x i d e . A 3% i n c r e a s e i n 0 -c o n v e r s i o n was found f o r t h e metal caused by t h e a d d i t i o n a l c o n t a c t d e n s it y of t h e c o n d u c t i o n e l e c t r o n s . Comparison with isomer s h i f t d a t a on t h e 26 keV t r a n s it i o n i n 1 6 1~~ l e a d s t o a v a l u e of n t r 2 > = ( 7 . 2 * 1 . 5 )~1 0-3fm2 f o r t h i s Miissbauer r e s o n a n c e .
The d e n s i t y o f e l e c t r o n s a t t h e n u c l e a r s i t e , t h e c o n t a c t d e n s i t y 9 ( 0 ) , i s o f t e n used t o 0btai.n i n f o r m a t i o n on t h e v a l e n c e e l e c t r o n s t r u c t u r e i n chemical compounds. Changes i n y ( 0 ) due t o v a r i o u s chemical e n v i r o n m e n t s a r e most e a s i l y d e t e r m i n e d v i a t h e Mossbauer isomer s h i f t : 2 S = c o n s t . 8 t r > .
The f a c t o r A < r > , t h e change i n mean square n u c l e a r r a d i u s on e x c i t a t i o n i s g e n e r a l l y n o t known. I t i s f i x e d empirically by comp a r i n g v a l u e s of S f o r s e l e c t e d compounds w i t h t h e o r e t i c a l c a l c u l a t i o n s of F ( 0 ) [I] .
Mostly one u s e s s e l f -c o n s i s t e n t f i e l d c a lc u l a t i o n s which a r e s t r i c t l y v a l i d o n l y for f r e e i o n s . Q u e s t i o n s t h e n a r i s e a s t o t h e a p p l i c a b i l i t y of such a scheme t o i o n s bound i n s o l i d m a t e r i a l s . I n d e p e n d e n t methods of o b t a i n i n g v a l u e s of y ( 0 ) a r e a v a i l a b l e . For gamma t r a n s i t i o n s w i t h MI m u l t i p o l a r i t y i t i s e s t a b l i s h e d t h a t t h e s u b -s h e l l c o n v e r s i o n c o e f f i c i e n t s a r e d i r e c t l y p r o p o r t i o n a l t o t h e s u b -s h e l l c o n t a c t d e n s i t i e s e n s ( 0 ) . F o r example, one may look a t t h e changes i n o u t e r s h e l l conv e r s i o n f o r samples of d i f f e r e n t chemical n a t u r e . Such measurements have been c a r r i e d o u t mainly f o r 5 7~e and I g 9 s n w i t h high r e s o l u t i o n e l e c t r o n s p e c t r o m e t e r s 1 2 1 . In t h e s e c a s e s , t h e low Z and t h e low t r a n s it i o n e n e r g y (-20 keV) a r e o f c o n s i d e r a b l e h e l p . Here we r e p o r t t h e f i r s t measurements f o r n u c l e i a s heavy a s t h e r a r e e a r t h and f o r t r a n s i t i o n e n e r g i e s a s h i g h a s 100 keV. The heavy r a r e e a r t h (Eu-Yb) p l a y an import a n t r o l e i n Mossbauer s p e c t r o s c o p y . T h e i r isomer s h i f t p r o p e r t i e s have been reviewed e x t e n s i v e l y 131. S i m i l a r l y much e f f o r t has gone i n t o s e l f -c o n s i s t e n t f i e l d c a l c u l at i o n s f o r t h o s e e l e m e n t s [4] . The measurements were performed w i t h t h e "on l i n e " e l e c t r o n s p e c t r o m e t e r BILL a t t h e high f l u x r e a c t o r i n Grenoble 1 5 1 . T h i s i n s t r u m e n t p o s s e s s e s an e x t r e m e r es o l v i n g power i n t h e r a n g e between 50 and 150 keV and a l l o w s a f u l l s e p a r a t i o n of N and 0 c o n v e r s i o n l i n e s . We d e t e r m i n e d t h e i n t e n s i t i e s of t h e 0 and N1 l i n e s ( F i g . l ) f o r b o t h , t h e 94.7 keV t r a n s i t i o n i n 1 6 5~o and t h e 82.5 keV t r a n s i t i o n i n 1 6 6~o f o r an o x i d e and a metal sample. The a c t iv i t i e s were produced by s i n g l e and d o u b l e n e u t r o n c a p t u r e on h i g h l y e n r i c h e d 1 6 4~y t a r g e t s of 501.1g/cm~ t h i c k n e s s . O u r r e s u l t s a r e ,summarized i n t a b l e 1 . The e l e c t r o n i c s t r u c t u r e of a heavy r a r e e a r t h metal can be r e g a r d 
e d t o c o n s i s t of t h e a d d i t i o n of an s-d c o n d u c t i o n band t o t h e t r i v a l e n t i o n i c c o r e 16'1. The l a t t e r i s n a k e d l y p r e s e n t i n t h e o x i d e . The 3% i n c r e a s e i n 0 -c o n v e r s i o n i n t h e metal t h u s a r i s e s d i r e c t l y from t h e a d d i t i o n a l c o n t a c t dens i t y produced by t h e c o n d u c t i o n e l e c t r o n s . T h i s a d d i t i o n a l d e n s i t y i s a l s o t h e o r i g i n o f t h e d i f f e r e n c e i n isomer s h i f t between t h e r a r e e a r t h metal and i t s t r i v a l e n t o x i d e . We make u s e of t h e p r o p o r t i o n a l i t y do

r o n s . We t h e n u s e t h e D i r a c -F o c k v a l u e f o r ? 4 s (~) w h i c h i s c o m p a r a t i v e l y s a f e s i n c e we d e a l w i t h an i n n e r s h e l l . T h i s t h e n g i v e s t h e v a l u e s ? 5 s ( 0 ) l i s t e d i n t a b l e 2. No i s o m e r s h i f t d a t a i s a v a i la b l e f o r
Ho t h u s we h a v e t o r e f e r t o t h e n e i g h b o u r i n g e l e m e n t Dy. I t has been p r o v e n , t h a t t h e r e l a t i v e change i n i s omer s h i f t (~( m t ) -S ( O X $ S (~N i s c o n s t a n t f o r a l l heavy r a r e e a r t h . Thus, a f t e r a s i m p l e c o r r e c t i o n o n y(0) f o r t h e c h a n g e i n Z, t h i s p r o c e d u r e i s s a f e . U s i n g i s o m e r s h i f t d a t a o f t h e 26 keV t r a n s i t i o n i n 1 6 1~y ( s e e r e f . The good a g r e e m e n t shows t h a t a t l e a s t f o r 6 A.J. FREEMAN i n " M a g n e t i c P r o p e r t i e s o f R a r e E a r t h M e t a l s " , R. ELLIOT, ed. Plenum P r e s s , New Y o r k 1972. 
Comparison w i t h I s o m e r s h i f t d a t a :
--, -
t h e r a r e e a r t h t h e s e l f -c o n s i s t e n t f i e l d . Our t h a n k s go t o P r o f . T.v. E g i d y f o r h i s c o n s t a n t i n t e r e s t i n t h e e x p e r i m e n t , t o r COUHTRATE ( 5 -1 ) 5 W. MAMPE, K. SCHRECKENBACH, P. JEUCH, B.P.K. MAIER, F. BAUMANDL, J. LARYSZ F i g . 1 : O u t e r c o n v e r s i o n e l e c t r o n 1 i n e s a n d T.v. EGIDY, N u c l . I n s t r . M e t h . 154,
( o x i d e t a r g e t ) o f t h e 82.47 keV 1 2 7 ( 1 9 7 2 ) gamma r a y o f 1 6 6~o .
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